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WKH VWRFNV LQGLFHV RI HPHUJLQJ PDUNHWV 7UDGLQJ VWUDWHJLHV DUH VHW UHJDUGLQJ GLIIHUHQW WHFKQLFDO LQGLFDWRUV EDVHG RQ PRYLQJ
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,QWURGXFWLRQ
7KH SURILWDELOLW\ RI LQYHVWLQJ LQ ILQDQFLDO DVVHW GHSHQGV RQ WKH SRVVLELOLW\ DQG VXFFHVV RI SUHGLFWLQJ WKH IXWXUH
PRYHPHQW RI WKH PDUNHW SULFHV RI ILQDQFLDO DVVHW 7KXV WKH FRQVWDQW LQWHUHVW RI LQYHVWRUV LQ WKLV SDUWLFXODU ILHOG
FRPHVDVQRVXUSULVH2QWKHRWKHUKDQGWKLVLVVXHUHSUHVHQWVDFKDOOHQJHIRUVFLHQFHERWKLQWHUPVRIWKHFKRLFHRI
PHWKRGRORJ\DVZHOODVLQ WHUPVRIWKH WKHRUHWLFDOEDVLVRILWVDSSOLFDWLRQ,IZHZHUHWRDVVXPHWKDW WKHILQDQFLDO
PDUNHWV DUH HIIHFWLYH ZHZRXOG QRW EH DEOH WR FUHDWH DPRGHOZKLFKZRXOG EHDW WKHPDUNHW DQG SURYLGH H[FHVV
UHWXUQVWRLQYHVWRUV,QVWHDGDZHDNIRUPRIWKH(IILFLHQF\0DUNHW+\SRWKHVLV(0+DVVXPHVWKDWDOOSDVWSULFHVRI
DVWRFNDUHUHIOHFWHGLQWRGD\¶VVWRFNSULFHVRWKDWDQ\DWWHPSWDWPRGHOOLQJWKHIXWXUHZRXOGLPSO\WKHQHJDWLRQRI
WKHPRVW LPSRUWDQW K\SRWKHVLVRQZKLFK WKH IXQFWLRQLQJRI WKH ILQDQFLDOPDUNHW LVEDVHGRQ LQ VFLHQFH ,Q UHDOLW\
KRZHYHU LQYHVWRUVUHDOL]HDFHUWDLQDPRXQWRIUHWXUQE\DSSO\LQJYDULRXVPHWKRGVRISUHGLFWLRQXVXDOO\WHFKQLFDO
DQDO\VHVZKLFKDUHDSSOLHGLQDYDULHW\RIDVVHWPDUNHWV
7HFKQLFDODQDO\VLVLVDNLQGRIVWDWHRIWKHDUWPHWKRGIRUSUHGLFWLQJWUHQGVRIDVVHWSULFHV7KLVDQDO\VLVLVEDVHG
RQWKHLGHDWKDWSULFHVPRYHLQSDWWHUQVWKDWFDQEHGHWHFWHGDQGUHFRJQL]HGE\LQYHVWRUVDQGWKDWWKHGXUDWLRQVRI
WKHVHSDWWHUQVDUH ORQJHQRXJK WRFRPSHQVDWH IRUDQ\ WUDQVDFWLRQDOFRVWVDQG ORVVHV WKDWFRXOGEH LQFXUUHGGXH WR
IDOVHVLJQDOV7KHSURILWDELOLW\RIWKHWUDGLQJVWUDWHJ\DQGLQYHVWPHQWVWUDWHJ\ZKLFK LVEDVHGRQWHFKQLFDODQDO\VLV
KDVSURYHQLQVHYHUDOVWXGLHVLQWKHFDVHRIGHYHORSHGPDUNHWV5HFHQWO\WKHIRFXVRIWHFKQLFDODQDO\VLVKDVVKLIWHG
WRZDUG HPHUJLQJ PDUNHWV VLQFH WKH\ DUH QRZ EHLQJ UHFRJQL]HG DV LPSRUWDQW DOWHUQDWLYH VRXUFH RI LQYHVWPHQW
RSSRUWXQLWLHV1HYHUWKHOHVV WKH XVH RI WHFKQLFDO LQGLFDWRUV KDV FRQVWDQWO\ EHHQ H[SDQGLQJ 7HFKQLFDO DQDO\VLV LQ
FRPELQDWLRQ ZLWK IXQGDPHQWDO DQDO\VLV LQFUHDVHV WKH SRZHU RI SUHGLFWLRQ PRGHOV 0RUHRYHU E\ LPSOHPHQWLQJ
PDFKLQHOHDUQLQJWHFKQLTXHVVXFKDVVXSSRUWYHFWRUPDFKLQHVJHQHWLFDOJRULWKPVDUWLILFLDOQHXUDOQHWZRUNVIX]]\
ORJLFDQGFKDRVWKHRU\LQILQDQFLDOPDUNHWDQDO\VLVWHFKQLFDODQDO\VLVFDQEHXVHGIRUWKHSXUSRVHRISURYLGLQJWKH
QHFHVVDU\LQSXWIRUPRUHDGYDQFHGSUHGLFWLYHPRGHOV
7KH DLP RI WKLV SDSHU LV WZRIROG 7KH ILUVW WRSLF RI VWXG\ LV WKH SURILWDELOLW\ RI WKH WHFKQLFDO WUDGLQJ UXOHV
LPSOHPHQWHG RQ D VSHFLILF JURXS RI HPHUJLQJ PDUNHWV ± VR FDOOHG IURQWLHU PDUNHWV  RI WKH 6RXWKHDVW (XURSHDQ
FRXQWULHV6WDUWLQJZLWKWKHDVVXPSWLRQWKDWWKHPRYHPHQWRIVWRFNSULFHVLVQRQOLQHDUEXWVWLOOLPSO\LQJVRPHNLQG
RI WUHQG WUDGLQJ VWUDWHJLHV FDQ EH GHILQHG EDVHG RQPRYLQJ DYHUDJHV DQG0$&' DQG 56, LQGLFDWRUV 7KHQ WKH
WHFKQLFDOLQGLFDWRUVZKLFKDUHXVHGWRIRUPWKHPRVWSURILWDEOHVWUDWHJLHVDUHXVHGDVLQSXWYHFWRUVIRUWKHSUHGLFWLRQ
PRGHO EDVHG RQ /HDVW 6TXDUH 6XSSRUW 9HFWRU 0DFKLQH /6690 ZKLFK LV WKHQ HYDOXDWHG 7KH UHVXOWV RI WKLV
UHVHDUFKVKRZWKDWLQWKHFDSLWDOPDUNHWRI6HUELD&URDWLD5RPDQLDDQG%XOJDULDZHFDQIRUPDSURILWDEOHWUDGLQJ
VWUDWHJ\E\XVLQJWHFKQLFDOLQGLFDWRUVEXWWKDWWKHSUHGLFWLYHSRZHURIPRGHOOLQJVLJQLILFDQWO\LQFUHDVHVWKRXJKWKH
XVH RI SURSRVHG PDFKLQH OHDUQLQJ WHFKQLTXH 7KHVH DQDO\VHV FRPSOHWH WKH LQVXIILFLHQWO\ VWXGLHG DUHD RI WUDGLQJ
VWUDWHJLHVRQWKHFDSLWDOPDUNHWVLQWKHUHJLRQDQGPDNHWKHLUFRQWULEXWLRQLQWKHIRUPRIDSUHGLFWLRQPRGHOZKRVH
XVHLQGHILQLQJWKHWUDGLQJVWUDWHJLHVFDQEHFRQVLGHUHGHIIHFWLYH
7KHSDSHULVVWUXFWXUHGDVIROORZVWKHVHFRQGVHFWLRQJLYHVDQRYHUYLHZRIWKHH[LVWLQJOLWHUDWXUHRQWKHWRSLFRI
WHFKQLFDODQDO\VLVDQGSUHGLFWLRQPRGHOVEDVHGRQ/6690+RZWKH WUDGLQJVWUDWHJLHVDUHGHILQHG LVDQDO\]HG LQ
WKLVSDSHULQFOXGLQJWKHIRUPDWLRQRIWKHSUHGLFWLRQPRGHOLVH[SODLQHGLQWKHWKLUGVHFWLRQRIWKHSDSHU7KHIRXUWK
VHFWLRQ RI WKH SDSHU RXWOLQHV WKH HPSLULFDO UHVXOWV DQG FRPSDULVRQ RI WKH HIIHFWLYHQHVV RI WKH VWXGLHG WUDGLQJ
VWUDWHJLHVZKLOHWKHFRQFOXVLRQVDQGIXWXUHGLUHFWLRQVRIUHVHDUFKZKLFKDUHLQDFFRUGDQFHZLWKWKHPDUHSUHVHQWHG
LQWKHILQDOVHFWLRQ
/LWHUDWXUHUHYLHZ
7KH UROH RI WKH WHFKQLFDO DQDO\VLV DQG WKH WUDGLQJ VWUDWHJLHV EDVHG RQ LW LQ WKH RSWLPL]DWLRQ RI WKH LQYHVWPHQW
GHFLVLRQVKDVEHHQVWXGLHGWRDJUHDWH[WHQWLQDFDGHPLFDQGSURIHVVLRQDOFLUFOHV'HVSLWHWKHIDFWWKDWWKHSDUWLFLSDQWV
LQ WKH ILQDQFLDOPDUNHWV DFWLYHO\ XVH WHFKQLFDO DQDO\VLV LQ WKH IRUPXODWLRQ RI WUDGLQJ VWUDWHJLHV 0HQNKRII 
&KHXQJ	&KLQQ*HKULJ	0HQNKRIIWKHH[LVWLQJOLWHUDWXUHRQWKLVWRSLFLVTXLWHFRQWURYHUVLDO2QWKH
RQH KDQG WKH LQLWLDO DVVXPSWLRQV RI WHFKQLFDO DQDO\VLV DUH DW RGGV ZLWK WKH ZLGHO\ DFFHSWHG (IILFLHQF\ 0DUNHW
+\SRWKHVLV )DPD ,W LV FOHDU WKDW WHFKQLFDODQDO\VLVKDVKDG LWV XSVDQGGRZQVRYHU WKHSDVW IHZGHFDGHV
GHSHQGLQJRQWKHH[WHQWRIWKHSUHYDOHQFHRIWKLVWKHRU\LQDFDGHPLFFLUFOHV2QWKHRWKHUKDQGFHUWDLQVWXGLHVKDYH
VKRZQ WKDW WKH WHFKQLFDO WUDGLQJ VWUDWHJLHV KDYH QRW DOZD\V SURYLGHG DQ DFFHSWDEOH OHYHO RI SURILWDELOLW\ ZKLFK
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UHVXOWHG LQ DGGLWLRQDO VNHSWLFLVP LQ WHUPV RI WKHLU DSSOLFDWLRQ )DPD	%OXPH 9DQ+RUQH	 3DUNHU 
-HQVHQ	%HQLQJWRQ
$GHWDLOHGDQDO\VLVRI WKHVWXGLHVRQWKHSHUIRUPDQFHVRIWHFKQLFDO WUDGLQJVWUDWHJLHVLV UHSUHVHQWHGLQWKHZRUN
GRQHE\3DUNDQG ,UZLQ 7KLVDQDO\VLV LQFOXGHGD WRWDORIVWXGLHVZKLFKZHUHFDUULHGRXWRQ WKH VWRFN
PDUNHWVIRUHLJQH[FKDQJHPDUNHWVDQGIXWXUHPDUNHWVGXULQJWKHSHULRGEHWZHHQDQG$OORIWKHVWXGLHG
PDWHULDOZDVGLYLGHG LQWR WZRJURXSVHDUO\ VWXGLHV DQGPRGHUQ VWXGLHV $OWKRXJKHDUO\
VWXGLHVDQDO\]HGDSSOLFDWLRQRIRQO\VHYHUDOVLPSOHWUDGLQJUXOHVDQGLQPRVWRIWKHVWXGLHVWUDGLQJVWUDWHJLHVZHUH
QRW WHVWHG LQDSSURSULDWHZD\ WKLVJURXSRI VWXGLHVZDVRIJUDWHVLJQLILFDQFHIRU IXUWKHUGHYHORSPHQWRI WHFKQLFDO
DQDO\VLV EHFDXVH UHVXOWV GLVSURYH WKH HIILFDF\ RI WHFKQLFDO WUDGLQJ VWUDWHJLHV 0RGHUQ VWXGLHV PRVWO\ VROYHG
TXHVWLRQVUHODWHGWRWKHWHVWLQJRIWUDGLQJVWUDWHJLHVDQGLQWKHPRVWFDVHVDERXWFRQILUPHGWKHSURILWDELOLW\RI
WUDGHVWUDWHJLHVEDVHGRQWHFKQLFDODQDO\VLV7KHUHVWRIWKHPRGHUQVWXGLHVUHSRUWHGPL[HGUHVXOWVDERXWDQG
QHJDWHGWKHXVHIXOQHVVRIWHFKQLFDODQDO\VLVDERXW
5HFHQWVWXGLHVKRZHYHUQHLWKHUIDYRUQRUGLPLQLVKWKHXQFRQGLWLRQDODSSOLFDWLRQRIWUDGLQJVWUDWHJLHVEDVHGRQ
WHFKQLFDODQDO\VLV4XLWHWKHFRQWUDU\LWLVFRQVLGHUHGWKDWVXFFHVVRIWHFKQLFDOWUDGLQJUXOHVFDQQRWEHJHQHUDOL]HG
DQGLQVWHDGLVWHPSRUDU\±LQDFFRUGDQFHZLWKWKH$GDSWLYH0DUNHW+\SRWKHVLV7RGHD8OLFL	6LODJKL7RGHD
=RLFDV,HQFLX	)LOLS 7KLV WKHRU\ WKDW FDQ EH FKDUDFWHUL]HG DV OLQN EHWZHHQ (0+ DQG EHKDYLRUDO ILQDQFH
DVVXPHVWKDWG\QDPLFQDWXUHRIWKHILQDQFLDOPDUNHWWKHUHDOSRVVLELOLW\IRUDUELWUDJHDQGWKHLQYHVWRUV¶SUHIHUHQFHV
LPSOLHVQRQVWDEOHUHODWLRQVKLSEHWZHHQULVNDQGUHWXUQV7KHUHIRUHLWFDQEHQRWHGWKDWLQYHVWPHQWVWUDWHJLHV³ZD[
DQGZDQHSHUIRUPLQJZHOOLQFHUWDLQHQYLURQPHQWVDQGSHUIRUPLQJSRRUO\LQRWKHUHQYLURQPHQWV´/R$VD
UHVXOW RSSRVLQJ DWWLWXGHV LQ WKH VWXGLHV RQ WKH SHUIRUPDQFHV RI WHFKQLFDO DQDO\VHV FDQ EH FRQVLGHUHG UHODWLYH
GHSHQGLQJRQ WKH WLPH DQG WKHPDUNHWZKLFK LV EHLQJ VWXGLHG ,Q DQ H[KDXVWLYH VWXG\7D\ORU  UHDFKHG WKH
FRQFOXVLRQ WKDW VXFFHVV LQ WHFKQLFDO WUDGLQJ UXOHV GHSHQGV RQ WKH FRQGLWLRQV RQ WKH ILQDQFLDO PDUNHW SULPDULO\
QRQOLTXLGLW\ DQG WR D OHVVHU H[WHQWPDFURHFRQRPLF LQVWDELOLW\ LQFOXGLQJ WKH DELOLW\ WR VKRUWVHOO VWRFNVZKLOH
1HHO\5DSDFK7XDQG=KRXFRQQHFWWUDGLQJVWUDWHJ\SHUIRUPDQFHRVFLOODWLRQVZLWKEXVLQHVVF\FOHV
$Q DUHD ZKLFK LV JDLQLQJ LQ VLJQLILFDQFH LQ WKH ILHOG RI SUHGLFWLRQ RI \LHOG RQ WKH ILQDQFLDO PDUNHW DUH QHZ
FRQFHSWV VXFK DV VXSSRUW YHFWRU PDFKLQHV JHQHWLF DOJRULWKPV DUWLILFLDO QHXUDO QHWZRUNV IX]]\ ORJLF DQG FKDRV
WKHRU\,QPDQ\VWXGLHVWKHDOJRULWKPVRIPDFKLQHOHDUQLQJKDYHSURYHQWREHTXLWHHIIHFWLYHLQWKHSUHGLFWLRQRIWKH
GLUHFWLRQRIPRYHPHQWRIVWRFNLQGH[YDOXHVDQGWKXVFRQWULEXWHGWRWKHLQFUHDVHLQWKHJDLQDQGGHFUHDVHLQWKHULVN
LQYROYHG LQ WUDGLQJ 7KH IUHTXHQWO\ DGRSWHG PHWKRGV LQFOXGH $UWLILFLDO 1HXUDO 1HWZRUNV $11V %R\DFLRJOX
.DUD	%D\NDQOLQHDUDQGPXOWLOLQHDUUHJUHVVLRQ/50/5$WVDODNLV	9DODYDQLVJHQHWLFDOJRULWKP
*$ $WVDODNLV	9DODYDQLV  DQG 6XSSRUW 9HFWRU 0DFKLQH 690 +XDQJ 1DNDPRUL	 :DQJ 
$FFRUGLQJ WR:DQJDQG&KRL  WKHPHWKRGVPRVWZLGHO\XVHGIRUSUHGLFWLQJ WKHVWRFNPDUNHW WUHQGDUH WKH
DSSURDFKHV EDVHG RQ 6XSSRUW 9HFWRU 0DFKLQH 690 ,Q 3KLFKKDQJ DQG :DQJµV  VWXG\ LW ZDV IXUWKHU
LQGLFDWHGWKDW LQPRVWFDVHVWKH/HDVW6TXDUHV6XSSRUW9HFWRU0DFKLQHV/6690VDQG690VRXWSHUIRUPRWKHU
PDFKLQH OHDUQLQJPHWKRGV VLQFH LQ WKHRU\ WKH\ GR QRW UHTXLUH DQ\ SUHYLRXV D SULRUL DVVXPSWLRQV UHJDUGLQJ GDWD
SURSHUWLHV0RUHRYHUWKH\JXDUDQWHHDQHIILFLHQWJOREDORSWLPDOVROXWLRQ
6WXGLHV LQ(8PDUNHWV VKRZ WKDW SUHGLFWLYH SRZHU RI WHFKQLFDO DQDO\VLV LV JUHDWHU LQ VPDOO DQGPHGLXP VL]HG
FDSLWDOL]DWLRQPDUNHWV 0HWJKDOFKL0DUFXFFL	&KDQJ  EXW DOVR LQ WKH ZRUOG¶V HPHUJLQJPDUNHWV )LILHOG
3RZHU	'RQDOG6LQFODLU0F.HQ]LH+H\PDQ ,QJKHOEUHFKW	3DXZHOV1HYHUWKHOHVV WKHUH LVD
ODFN RI VLJQLILFDQW HPSLULFDO HYLGHQFH LQ OLWHUDWXUH RQ SURILWDELOLW\ RI LQYHVWPHQW VWUDWHJLHV LQ (XURSHDQ IURQWLHU
PDUNHWV5HVHDUFKVWXGLHVRILQYHVWPHQWRSSRUWXQLWLHVLQVWRFNPDUNHWVWKDWZLOOEHDQDO\]HGLQWKLVVWXG\DUHPDLQO\
WKHRUHWLFDO%UDGLü0DUWLQRYLü$UQHULü-XUXQ	3LYDF9XNRYLü*UXELãLü	-RYDQRYLü3URILWDELOLW\
RI WUDGLQJ VWUDWHJLHVEDVHGRQ0$&'DQG59, LQGLFDWRUV LV SURYHQ DV VDPHDV WKHQHHG IRU WKHLU RSWLPL]DWLRQ LQ
RUGHU WR EH XVHG HIILFLHQWO\ LQ HPHUJLQJ PDUNHWV (ULü $QGMHOLü	5HG]HSDJLü 2Q WKH RWKHU KDQG WUDGLQJ
VWUDWHJLHV EDVHG RQ PRYLQJ DYHUDJHV FURVVRYHU UXOHV FRXOG ORZHU LQYHVWPHQW ULVN $QJKHO  6WXGLHV LQ WKH
UHJLRQDOVRVKRZHGWKDWWUDGLQJVWUDWHJLHVEDVHGRQDUWLILFLDOQHXUDOQHWZRUNVIX]]\ORJLFDQGQHXURIX]]\V\VWHPV
RYHUSHUIRUPHG WHFKQLFDO WUDGLQJ UXOHV $QJKHODFKH	7ULIDQ  EXWZH IRXQGQR HYLGHQFHRQSHUIRUPDQFHRI
690PRGHOVLQVWXGLHGFDSLWDOPDUNHWVHVSHFLDOO\/6690
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0HWKRGRORJ\DQGGDWD
'DWDGHVFULSWLRQ
7UDGLQJUXOHVDQGSUHGLFWLRQPRGHOVDUHDSSOLHGRQWKHVWRFNLQGLFHVRIFDSLWDOPDUNHWVWKDWDUHFDWHJRUL]HGDVD
VXEVHW RI OHVV GHYHORSHG HPHUJLQJPDUNHWV DFFRUGLQJ WR6WDQGDUG DQG3RRU¶V 6	3 DQG06&, 0RUJDQ6WDQOH\
&DSLWDO,QWHUQDWLRQDOFDWHJRUL]DWLRQ5HJDUGLQJLQGLFDWRUVWKDWLQFOXGHPHDVXUHVRIVL]HPDUNHWFDSLWDOL]DWLRQDQG
WKH QXPEHU RI OLVWHG GRPHVWLF FRPSDQLHV DQG OLTXLGLW\ WKH YDOXH RI WUDGHG VKDUHV VHOHFWHG VWRFN PDUNHWV RI
6HUELD&URDWLD5RPDQLD DQG%XOJDULD DUH FODVVLILHG DV IURQWLHUPDUNHWV$V LW FDQEHQRWLFHG IURP7DEOH WKH
PDUNHWFDSLWDOL]DWLRQRIVHOHFWHGIURQWLHUPDUNHWVLVYHU\VPDOO,I LWLVFRPSDUHGWRPDUNHWFDSLWDOL]DWLRQRIVRPH
HPHUJLQJPDUNHWVLQWKH%DONDQVDQG(DVWHUQ(XURSHIRUH[DPSOH+XQJDU\3RODQG7XUNH\DQG&]HFK5HSXEOLF
H[SUHVVHGLQ86GROODUVWKHPDUNHWFDSLWDOL]DWLRQRIWKH6HUELDQVWRFNH[FKDQJHLVWRWLPHVVPDOOHUVHH
KWWSZGLZRUOGEDQNRUJWDEOH 7KH JDS LV HYHQ ELJJHU LI ZH FRQVLGHU PDUNHW OLTXLGLW\  WR  WLPHV
VPDOOHU DQG WXUQRYHU UDWLR  WR  WLPHV VPDOOHU RI WKH 6HUELDQ VWRFN PDUNHW FRPSDUHG WR WKH
DIRUHPHQWLRQHGHPHUJLQJPDUNHWV+RZHYHUUHOHYDQWLQGLFHVRIWKHVHVWRFNPDUNHWVDUHUDWHGDVEOXHFKLSLQGLFHV
DQGLQFOXGHGLQWKH06&,)URQWLHU(PHUJLQJ0DUNHW,QGH[DQG6	3IURQWLHULQGLFHV7KXVLWFDQEHFRQFOXGHGWKDW
WKHVH PDUNHWV FDQ EH D VRXQG LQYHVWPHQW PRVWO\ EHFDXVH WKH\ SURYLGH VLJQLILFDQW GLYHUVLILFDWLRQ EHQHILWV IRU
LQWHUQDWLRQDO LQYHVWRUV GXH WR WKH ORZ FRUUHODWLRQ EHWZHHQ WKH IURQWLHU DQG GHYHORSHGPDUNHWV 6SLHGHO	.URKQH
-D\DVXUL\D	6KDPERUD%HUJHU3XNWKXDQWKRQJ	-LPP\<DQJ
7DEOH6WRFNPDUNHWGHYHORSPHQWLQGLFDWRUVIRU
&RXQWU\ 6WRFNH[FKDQJH 0DUNHWFDSLWDOL]DWLRQ 0DUNHW
OLTXLGLW\
7XUQRYHU
UDWLR
1XPEHURIOLVWHG
GRPHVWLF
FRPSDQLHV
6	3*OREDO
(TXLW\
,QGLFHVPLOOLRQV RI*'3
%XOJDULD %XOJDULDQ6WRFN([FKDQJH±
6RILD
     
6HUELD %HOJUDGH6WRFN([FKDQJH      
5RPDQLD %XFKDUHVW6WRFN([FKDQJH      
&URDWLD =DJUHE6WRFN([FKDQJH      
9DOXHRIVKDUHVWUDGHGSUHVHQWHGDVDSHUFHQWDJHRI*'3
9DOXHRIVKDUHVWUDGHGSUHVHQWHGDVDSHUFHQWDJHRIPDUNHWFDSLWDOL]DWLRQ
6	3*OREDO(TXLW\,QGLFHVPHDVXUHWKH86GROODUSULFHFKDQJHLQWKHVWRFNPDUNHWVFRYHUHGE\WKH6	3,)&,DQG6	3)URQWLHU%0,FRXQWU\
LQGLFHV
6RXUFH7KH:RUOG%DQNDYDLODEOHDWKWWSZGLZRUOGEDQNRUJWDEOHUHWULHYHGRQ$SULO
,Q WKLV VWXG\ZHXVH WKHGDLO\FORVLQJYDOXHVRI VHOHFWHG VWRFNH[FKDQJH LQGLFHV WKDW UHSUHVHQW WKHPRVW OLTXLG
VWRFNV RQ WKHPDUNHW IRU WKH%HOJUDGH6WRFN([FKDQJH ±%HOH[ WKH=DJUHE6WRFN([FKDQJH ±&UREH[ WKH
%XFKDUHVW6WRFN([FKDQJH±%(7DQGWKH%XOJDULDQ6WRFN([FKDQJH±62),;7KHGDWDSHULRGLVDSSUR[LPDWHO\
\HDUVORQJGHSHQGLQJRQGDWDDYDLODELOLW\±IURPXQWLO2FWREHU7KHGDWDVHWVZHUHREWDLQHGIURPWKH
RIILFLDOZHEVLWHVRIWKHVWRFNH[FKDQJHVDQGDUHH[SUHVVHGLQQDWLRQDOFXUUHQFLHV
,Q RUGHU WR LQYHVWLJDWH WKH FRQVLVWHQF\ DQG SURILWDELOLW\ RI WKH SURSRVHG WUDGLQJ VWUDWHJLHV WKH GDWD VHWV ZHUH
GLYLGHGLQWRWZRVXEVDPSOHV7KHILUVWVXEVDPSOHSHULRGVWDUWVDWWKHEHJLQQLQJRIDQGODVWVXQWLOWKHHQGRI
 ,W LV FRQVLGHUHG DQ LQVDPSOHSHULRG7KH VHFRQG VXEVDPSOHSHULRG VWDUWV IURP WKHEHJLQQLQJRI DQG
ODVWVXQWLOWKH2FWREHU,WLVFRQVLGHUHGDQRXWRIVDPSOHSHULRG5HJDUGLQJWHFKQLFDOWUDGLQJVWUDWHJLHVRQ
WKHLQVDPSOHGDWDZHWHVWFRQVLVWHQF\RIWUDGLQJUXOHVZKLOHLQWKHFDVHRI/6690WKHVDPHGDWDVHWLVXVHGIRU
OHDUQLQJWKHSUHGLFWLRQPRGHO7KHVHFRQGSHULRGLVXVHGIRUYDOLGDWLRQRIERWKSURSRVHGW\SHRIWUDGLQJVWUDWHJLHV


$YDLODEOHDWKWWSZZZPVFLFRPSURGXFWVLQGH[HVPDUNHWBFODVVLILFDWLRQKWPOUHWULHYHGRQ$SULO
55 Jelena Stanković et al. /  Procedia Economics and Finance  19 ( 2015 )  51 – 62 
0HWKRGRORJ\
7KHWHFKQLFDODQDO\VLVXVHVQXPHURXVTXDOLWDWLYHDQGTXDQWLWDWLYHPHWKRGVWRDQDO\]HWKHDVVHWSULFHWUHQGV7KH
VLPSOHVW TXDOLWDWLYH PHWKRGV DUH EDVHG RQ WKH FKDUWLQJ RI DVVHW SULFHV DQG WUDGLQJ YROXPH LQ RUGHU WR LGHQWLI\
SDWWHUQV WKDW FDQ EH XVHG WR DFKLHYH SURILWV 7HFKQLFDO LQGLFDWRUV DUH TXDQWLWDWLYH PHWKRGV DQG UHSUHVHQW UDWKHU
VLPSOHPDWKHPDWLFDOH[SUHVVLRQRISULFHDQGYROXPHFKDQJHV,QYHVWRUVXVHDFRPELQDWLRQRIERWKPHWKRGVLQRUGHU
WRSURYLGHDPRUHSUHFLVHRYHUYLHZRIPDUNHWWUHQGV
,Q WKLV VWXG\ ZH ZLOO XVH WKH PRVW FRPPRQ WHFKQLFDO LQGLFDWRUV ± PRYLQJ DYHUDJHV 0$ PRYLQJ DYHUDJH
FRQYHUJHQFHGLYHUJHQFH 0$&' DQG WKH UHODWLYH VWUHQJWK LQGH[ 56, 7HFKQLFDO WUDGLQJ UXOHV DUH EDVHG RQ WKH
GXDOPRYLQJDYHUDJHVFURVVRYHU'0$&DQGWUDGLQJVLJQDOVJHQHUDWHGIURP0$&'DQG56,LQGLFDWRUV7KHEHVW
SHUIRUPLQJLQGLFDWRUVZLOOEHXVHGDVLQSXWVIRUFRQVWUXFWLRQRI/6690SUHGLFWLRQPRGHO
7HFKQLFDOWUDGLQJVWUDWHJLHV
$ WHFKQLFDO WUDGLQJ VWUDWHJ\ LV FRPSRVHGRI D VHW RI WUDGLQJ UXOHV WKDW DUH XVHG WRJHQHUDWH WUDGLQJ VLJQDOV ,Q
JHQHUDO FRPPRQO\XVHG WUDGLQJ V\VWHPV UHO\RQRQHRU WZR WHFKQLFDO LQGLFDWRUV WKDWGHILQH WKH WLPLQJRI WUDGLQJ
VLJQDOV%\FKDQJLQJWKHFRPELQDWLRQVRIWHFKQLFDOLQGLFDWRUVQXPHURXVWUDGLQJUXOHVFDQEHVHW7KHPRVWSRSXODU
RQHVDPRQJLQYHVWRUVDUHWKHPRYLQJDYHUDJHEDVHGWUDGLQJV\VWHPV
7KH0RYLQJ$YHUDJH0$UHSUHVHQWVWKHDYHUDJHRIWKHSULFHRIWKHILQDQFLDODVVHWRYHUDFHUWDLQSHULRGRIWLPH
7KLVLVDIUHTXHQWO\XVHGLQGLFDWRUZKRVHDLPZDVWRVPRRWKWKHWUHQGRIDVVHWSULFHV&RQVLGHULQJWKHIDFWWKDWWKH
WUHQGRIPDUNHWSULFHVLVH[WUHPHO\YRODWLOHLWLVQRWSUDFWLFDOWRDSSO\WUDGLQJUXOHVEDVHGRQWKLVLQGLFDWRUVLQFHWKLV
FRXOGOHDGWRWKHJHQHUDWLRQRIWRRPDQ\VLJQDOVLQFOXGLQJIDOVHRQHV7KDWLVZK\LQGHILQLQJWKHWUDGLQJUXOHVVRPH
IRUP RI 0$ ± VLPSOH 0$ ZHLJKWHG 0$ DQG H[SRQHQWLDO 0$ DUH PRVW IUHTXHQWO\ XVHG ,Q WKLV VWXG\ WKH
H[SRQHQWLDO0$(0$ZDVXVHGZKLFKLQWKHFDOFXODWLRQRIWKHDYHUDJHSULFHIRUDFHUWDLQSHULRGRIWLPHWDVVLJQV
JUHDWHUVLJQLILFDQFHWRSULFHVLQVKRUWHUWLPHLQWHUYDOV,WFDQEHFDOFXODWHGXVLQJWKHIROORZLQJIRUPXOD
1 NN(0$N3 (0$ WWW  
ZKHUHWKHIROORZLQJV\PEROVKDYHWKHIROORZLQJPHDQLQJ3WDVVHWSULFHLQWKHSHULRGWNVPRRWKLQJIDFWRU1
±WKHQXPEHURISHULRGVZLWKLQWKH(0$LVFDOFXODWHG
7KHWUDGLQJVWUDWHJLHVEDVHGRQWKH0$EX\DQGVHOOVLJQDOVJHQHUDWHLQWKHFURVVVHFWLRQRIVWRFNSULFHVDQG0$
RULQWKHFURVVVHFWLRQRIWZRRUPRUH0$V,QWKLVSDSHU'0$&WUDGLQJV\VWHPEDVHGRQWKHFURVVVHFWLRQRIWZR
(0$VZHUHXVHG7KLVW\SHRIWUDGLQJV\VWHPLQYROYHVRQO\WZR(0$VFDOFXODWHGIRUGLIIHUHQWWLPHSHULRGV,IWKH
(0$LVFDOFXODWHGIRUGD\VRUOHVV LW LVUHJDUGHGDVDVKRUWWHUP(0$,I LW LVEHWZHHQDQGGD\V LW LVD
PHGLXPWHUP(0$DQGLILWH[FHHGVGD\VLWLVDORQJWHUP(0$&KHXQJ/DP	<HXQJ,QWKHFDVHRI
WKLVW\SHRIWUDGLQJVWUDWHJ\EX\DQGVHOOVLJQDOVDWWKHHQGRISHULRGWDUHJHQHUDWHGE\FRPSDULQJWZR(0$VLQWKH
IROORZLQJZD\
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
$FFRUGLQJWRWKLVUXOHEX\VLJQDOLQWLPHW6W LVREWDLQHGZKHQVKRUWWHUP(0$V(0$VWFURVVWKHPHGLXP
(0$PW RU ORQJWHUP(0$ (0$OW IURPEHORZ7KLV NLQG RI VLWXDWLRQ LQGLFDWHV D JURZWK LQ WKH SULFH DQG DQ
XSZDUGWUHQGZKHQWKHEHVWUHVSRQVHLVWREHWUDGLQJRQWKHPDUNHW7KHVHOOVLJQDOLQWLPHW6W LVREWDLQHGLQ
WKH UHYHUVH VLWXDWLRQ ± ZKHQ WKH VKRUWWHUP (0$ (0$VW FURVVHV WKH PHGLXP (0$PW RU ORQJWHUP (0$
(0$OW IURP DERYH ,Q WKLV NLQG RI VLWXDWLRQ WKH LQYHVWRUV ZLWKGUDZ IURP WKHPDUNHW VLQFH WKLV NLQG RI VLJQDO
LQGLFDWHVDGRZQZDUG WUHQGRIDVVHWSULFHV6LQFHZHDUHXVLQJ9DULDEOH/HQJWK0RYLQJ$YHUDJH UXOHVZLWKRXWD
EDQGHYHU\WUDGLQJGD\LQWKHGDWDVHWLVFODVVLILHGHLWKHUDVDEX\RUVHOOGD\
7KH0RYLQJ$YHUDJH&RQYHUJHQFH'LYHUJHQFH0$&'UHSUHVHQWVDZLGHO\XVHG LQGLFDWRU IRU UHFRJQLWLRQDQG
PRQLWRULQJ RI WKH WUHQG EXW DOVR FKDQJHV LQ WKH WUHQG ,Q WHUPV RI FDOFXODWLRQ WKLV LQGLFDWRU LQ SRLQW W FDQ EH
56   Jelena Stanković et al. /  Procedia Economics and Finance  19 ( 2015 )  51 – 62 
H[SUHVVHGDVWKHGLIIHUHQFHEHWZHHQVKRUWWHUP(0$VDQGPHGLXPRUORQJWHUP(0$VRIWKHDVVHWFORVLQJSULFH
WKDWLV
WOPWVW (0$(0$0$&'     
7KHPRVWIUHTXHQWO\XVHGFRPELQDWLRQRIWKH(0$LVWKHSHULRGDQGSHULRG(0$IRUVKRUWDQGORQJHUWHUP
(0$ UHVSHFWLYHO\ +RZHYHU ZH FDQ DOVR XVH RWKHU FRPELQDWLRQV GHSHQGLQJ RQ WKH FRQGLWLRQV RQ WKH ILQDQFLDO
PDUNHWDQGWKHDLPVRIWKHLQYHVWRUV$SSHO(ULüHWDO
8SZDUGDQGGRZQZDUGWUHQGPRYHPHQWVFDQEHUHFRJQL]HGEDVHGRQWKHYDOXHVRIWKH0$&'LQWKHFDVHRIDQ
XSZDUG WUHQG WKH YDOXH RI WKLV LQGLFDWRU ZLOO EH SRVLWLYH ZKLOH WKH QHJDWLYH YDOXH RI WKH 0$&' VLJQDOL]HV D
GRZQZDUGWUHQG7KHEX\VLJQDOVDQGVHOOVLJQDOVDUHGHILQHGEDVHGRQWKHFURVVRYHUV\VWHPZKHUHWKHVLJQDOOLQHLV
UHSUHVHQWHGE\DSHULRG(0$RI0$&'LQWKHIROORZLQJZD\
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7KH5HODWLYH 6WUHQJWK ,QGH[ 56, LV D WHFKQLFDO LQGLFDWRUZKLFKPHDVXUHV WKH UDQJH RI WKH RVFLOODWLRQV RI WKH
SULFHVRIWKHILQDQFLDODVVHW7KHYDOXHRIWKLVRVFLOODWRULVREWDLQHGXVLQJWKHIROORZLQJIRUPXOD
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7KHYDOXHRIWKLVUDWLRUDQJHVIURPDQG,IWKHYDOXHLVFORVHUWRWKHXSSHUOHYHOLWFRXOGEHFRQFOXGHGWKDW
WKH LQFUHDVH LQSULFH LVJUHDWHUDQGPRUHIUHTXHQW LQ UHODWLRQ WR WKHLUGHFUHDVHZKLFKDOVRVXJJHVWV WKDWDVSHFLILF
ILQDQFLDODVVHWVKRXOGEHVROGVLQFHLQVXFKDVLWXDWLRQZHH[SHFWWKHSULFHVWRJRGRZQWRWKHDYHUDJHOHYHOWKDWLV
ZH H[SHFW D WUHQG UHYHUVDO ,I KRZHYHU WKH YDOXH RI WKH UDWLR DSSURDFKHV WKH ORZHU YDOXH LW LV D VLJQDO RI WKH
GHFUHDVH LQ WKH YDOXH RI WKH ILQDQFLDO LQVWUXPHQW ZKLFK LV PRUH IUHTXHQW EXW IROORZLQJ WKH ORJLF RI WKH WUHQG
UHYHUVDOWKHVSHFLILFILQDQFLDOLQVWUXPHQWVKRXOGEHERXJKWVLQFHWKHORVVHVZLOOEHQHXWUDOL]HGGXHWRFKDQJHVLQWKH
WUHQGLQWKHQHDUIXWXUH
7KH WUDGLQJ VLJQDOV FDQ EH JHQHUDWHG LQ GLIIHUHQW ZD\V GHSHQGLQJ RQ WKH VHW OLPLWV :RQJ0DQ]XU	&KHZ
,QWKLVVWXG\WKHXSSHUDQGORZHUOLPLWVDUHVHWDWWKHOHYHOVRIDQGUHVSHFWLYHO\7KHVLJQDOWREX\LV
JHQHUDWHGDWWKHPRPHQWZKHQWKHYDOXHRIWKH56,FURVVHVWKHORZHUOLPLWRIEHORZZKLOHWKHVLJQDOWRVHOOLV
JHQHUDWHGZKHQWKHYDOXHRIWKH56,H[FHHGVWKHORZHUOHYHORIDERYH
7UDGLQJVWUDWHJLHVEDVHGRQ/6690SUHGLFWLRQPRGHO
7KH UHPDLQGHU RI WKH SDSHU JLYHV D EULHI RYHUYLHZ RI WKH /HDVW 6TXDUH 6XSSRUW 9HFWRU 0DFKLQH /6690
PHWKRGRQHRIWKHPRGLILFDWLRQVRIWKHVXSSRUWYHFWRUPHWKRGV7KHVHPHWKRGVEHORQJWRWKHFODVVRI6XSHUYLVHG
0DFKLQH/HDUQLQJ WHFKQLTXHVZKRVHSURPLQHQWFKDUDFWHULVWLF LV OHDUQLQJEDVHGRQNQRZQH[DPSOHV$VXSHUYLVHG
PDFKLQHOHDUQLQJDOJRULWKPXVHVWKHWUDLQLQJVHWWRJHQHUDWHDQRXWSXWIXQFWLRQWKDWPDSVLQVWDQFHVLQ[WRODEHOVLQ
\
7KH 690 SHUIRUPV D QRQOLQHDU PDSSLQJ RI WKH GDWD LQWR D PXOWLGLPHQVLRQDO VSDFH DQG WKHQ XVHV OLQHDU
IXQFWLRQV WR IRUP WKH ERXQGDULHV IRU GHFLVLRQPDNLQJ SURFHVVHV LQ WKH QHZ VSDFH 1RQOLQHDU SUREOHPV LQ WKH
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RULJLQDO VSDFH WUDQVIRUP LQWR OLQHDU SUREOHPV LQ PXOWLGLPHQVLRQDO VSDFH 2QH RI WKH IHDWXUHV RI DQ 690 ZDV
VXJJHVWHGE\9DSQLNDQGWKDWZDVWKDWWKHSUREOHPVRIQRQOLQHDUFODVVLILFDWLRQDQGUHJUHVVLRQFDQEHVROYHGXVLQJ
PHWKRGV RI FRQYH[ TXDGUDWLF SURJUDPPLQJ 43 7KH /HDVW 6TXDUHV 6XSSRUW 9HFWRU 0DFKLQHV SURSRVHG E\
6X\NHQV DQG 9DQGHZDOOH  LQFOXGH D VHW RI OLQHDU HTXDWLRQV ZKLFK DUH VROYHG LQVWHDG RI 43 IRU FODVVLFDO
690V7KHUHIRUH/6690VDUHPRUHWLPHHIILFLHQWWKDQVWDQGDUG690VEXWZLWKODFNRIVSDUVHQHVV$/6690
KDVH[FHOOHQWJHQHUDOL]DWLRQFDSDELOLWLHVLQWKHVHQVHWKDWLWVRXWSXWK\SRWKHVLVVKRXOGDFFXUDWHO\SUHGLFWWKHODEHOV
RISUHYLRXVO\XQVHHQH[DPSOHV
,QWKLVVWXG\ZHXVHDQ/6690SUHGLFWLRQPRGHOWRIRUPDWUDGLQJVWUDWHJ\RQWKHVHOHFWHGIURQWLHUPDUNHWV
7KHEDVLFVRI/6690WKHRU\
/HW¶VVWXG\DWUDLQLQJJURXSRIDWRWDORI1H[DPSOHV7 ^[L\L` 
1
L ,QWKHOHDUQLQJSKDVHWKHPRGHOLVIRUPHG
EDVHGRQIDPLOLDUWUDLQLQJGDWD[\[\«[1\1ZKHUH[LDUHWKHLQSXWYHFWRUVDQG\LDUHWKHODEHOVRI
ELQDU\FODVVHVWKDWZHUHDVVLJQHGWRWKHP(DFKLQSXWYHFWRUFRQVLVWVRIQXPHULFIHDWXUHVZKLOH\Lא^í`,QWKH
DSSOLFDWLRQSKDVHWKHWUDLQHGPRGHOEDVHGRQWKHQHZLQSXWV[[«[1PDNHVSUHGLFWLRQVRIWKHRXWSXWYDOXHV\
\«\1
$IWHUVROYLQJWKHRSWLPL]DWLRQSUREOHPGHILQHGLQ6X\NHQV	9DQGHZDOOH WKHIXQFWLRQRIWKHVHSDUDWLRQ
RI/6690FODVVLILFDWLRQVLVGHILQHGDV
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ZKHUHĮNUHSUHVHQWV WKH VXSSRUW YHFWRUV /DJUDQJHPXOWLSOLHUV DQGE LV D FRQVWDQW.[[N UHSUHVHQWV WKH.HUQHO
)XQFWLRQ7KLVLVDIXQFWLRQGHILQHGE\WKHGRWSURGXFWRI[DQG[N7KH.HUQHO)XQFWLRQGHVFULEHVWKHEHKDYLRURI
WKHVXSSRUWYHFWRUVHQDEOLQJWUDLQLQJGDWDWREHWUDQVIRUPHGLQWRDKLJKHUGLPHQVLRQ,QWKLVGLPHQVLRQWKHVXSSRUW
YHFWRUV FDQ WKHQ HQDEOH FODVVLILFDWLRQ EDVHG RQ OLQHDU GHFLVLRQ ERXQGDULHV 7KH*DXVVLDQ NHUQHO RU 5%) 5DGLDO
%DVLV )XQFWLRQ ZDV XVHG LQ WKLV VWXG\ DV D UHVXOW RI LWV WHQGHQF\ WR SHUIRUP ZHOO XQGHU JHQHUDO VPRRWKLQJ
DVVXPSWLRQV7KHNHUQHOLVGHILQHGDV


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N
N
[[H[[.    
$ JULGVHDUFK WHFKQLTXH LQ FRPELQDWLRQZLWK D NIROG FURVV YDOLGDWLRQZDV XVHG WR GHWHUPLQH WKH SDUDPHWHUV
&ı7KLVSURFHVVLVGHVFULEHGLQPRUHGHWDLOLQ:DQJ	&KRL
0RGHOIRUPXODWLRQ
7KHVHOHFWLRQRILQSXWIHDWXUHVLVFUXFLDOIRUGHILQLQJDQDFFXUDWHSUHGLFWLRQPRGHOEXWWKHUHLVQRJHQHUDOUXOHWKDW
FDQEHIROORZHG6LQFHWKHJRDORIWKLVVWXG\LVWRSUHGLFWWKHVWRFNPDUNHWWUHQGWKHWHFKQLFDOLQGLFDWRUVZHUHXVHG
DVSUHGLFWLRQIHDWXUHV,QRUGHUWRSURYLGHDVVLPSOHPHWKRGZKLFKFDQEHDSSOLHGLQJHQHUDORQO\GDWDZKLFKZDV
HDV\WRDFFHVVLQDOOVWRFNPDUNHWVZDVXVHGLQWKHVWXG\7KXVWKHPHWKRGSURSRVHGLQWKLVDUWLFOHDGGVDSUDFWLFDO
FRPSRQHQWWRVWRFNSUHGLFWLRQ
7KHYDULDEOHVWREHSUHGLFWHGDUHWKHIXWXUHWUHQGVRIWKHVWRFNPDUNHW7KHDWWULEXWHZKLFKVHUYHVDVDODEHOIRU
WKHFODVVLVDFDWHJRULFDOYDULDEOHXVHGWRLQGLFDWHWKHPRYHPHQWGLUHFWLRQRIWKHLQGH[RYHUWLPHW,IWKHORJDULWKPLF
UHWXUQRYHUWLPHWLVODUJHUWKDQ]HURWKHLQGLFDWRULV2WKHUZLVHWKHLQGLFDWRULVí
7KLVVWXG\UHSUHVHQWVD IXUWKHUGHYHORSPHQWRIRXUSULRUZRUN0DUNRYLü6WDQNRYLü6WRMDQRYLü	%RåLü
ZLWKQHZUHVXOWVDQGDPRUHLQGHSWKDQDO\VLV7KHVHQHZUHVXOWVSULPDULO\UHIHUWRWKHXVHRIDSURSRVHGSUHGLFWLRQ
PRGHORULJLQDOO\FUHDWHGEDVHGRQWKHFKDUDFWHULVWLFVRIWKH%HOH[LQGH[IRUWKHVWRFNPDUNHWWUHQGSUHGLFWLRQRI
LQGLFHVIURPRWKHUIURQWLHUPDUNHWV7KHREWDLQHGUHVXOWVLQGLFDWHJRRGSUHGLFWLYHDELOLWLHVDQGVWDEOHFKDUDFWHULVWLFV
RI SURSRVHG SUHGLFWLRQ PRGHO DV ZHOO LWV JRRG SRVVLELOLW\ IRU JHQHUDOL]DWLRQ %DVHG RQ SUHYLRXV VWXGLHV DQG
DQDO\VHVWKHSURSRVHG/6690PRGHOLVGHILQHGLQWKHIROORZLQJZD\
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ZKHUHUWUHSUHVHQWVWKHYDOXHRIWKHORJDULWKPLFUHWXUQRIWKHSUHYLRXVGD\RIWUDGLQJ(0$WSHULRG(0$RI
WKHSUHYLRXVGD\RI WUDGLQJDQG0$&'WUHSUHVHQWVWKHYDOXHRI0$&'LQGLFDWRURIWKHSUHYLRXVWUDGLQJ
GD\,QRUGHUWRIRUPWKHPRGHOZHXVHGWKHOLEUDU\/6690ODE'H%UDEDQWHUHWDO
%DVHGRQWKHREWDLQHGWUHQGSUHGLFWLRQZHFDQGHILQHWKHWUDGLQJVLJQDOVLQWKHIROORZLQJZD\
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ZKHUHWKHEX\VLJQDO6W LVJHQHUDWHGLIDQLQFUHDVHLQWKHWUHQGLVQRWHGWKHQH[WGD\LQFRPSDULVRQWRWRGD\
DQGWKHVHOOVLJQDO6W LIWKHSUHGLFWLRQLQGLFDWHVWKDWWKHWUHQGZLOOGHFUHDVHWKHIROORZLQJGD\
5HVXOWVDQGGLVFXVVLRQ
,QWKLVVWXG\ZHDQDO\]HGDVHOHFWLRQRIWUDGLQJVWUDWHJLHVIUHTXHQWO\XVHGLQWKHZRUOGFDSLWDOPDUNHWVWRGD\7KH
IROORZLQJ'0$&WUDGLQJV\VWHPVZHUHWHVWHG(0$(0$DQG(0$DOWKRXJKWKHODVWRQHLV
QRW YHU\ FRPPRQ VLQFH LW LV EDVHG RQ WKH FURVVRYHU RI WZR VKRUWWHUP (0$ +RZHYHU GXH WR WKH KLJK
DXWRFRUUHODWLRQDQGYRODWLOLW\ZHDVVXPHGWKDWVKRUWWHUPSUHGLFWLRQPD\JLYHEHWWHUUHVXOWVWKDQORQJWHUP7UDGLQJ
VWUDWHJLHVEDVHGRQ0$&'DQG56,LQGLFDWRUVZHUHDOVRWHVWHG7KHREWDLQHGUHVXOWVZHUHFRPSDUHGWRWKHUHWXUQV
RQWKHEHQFKPDUN±WKH%X\	+ROGVWUDWHJ\5HWXUQVRQLQYHVWPHQWVLQWKHFDVHRIDVSHFLILFVWRFNPDUNHWLQGH[
ZHUH FDOFXODWHG DV WKH GLIIHUHQFHV EHWZHHQ GDLO\ LQGH[ YDOXHV SUHVHQWHG LQ QDWLRQDO FXUUHQFLHVPXOWLSOLHG E\ WKH
JHQHUDWHG WUDGLQJ VLJQDO IRU WKH VWXGLHG GD\ *URVV UHWXUQV ZHUH GHILQHG DV WKH FXPXODWLYH FDSLWDO JDLQV IRU D
VSHFLILHG SHULRG RI WLPH H[FOXGLQJ WUDQVDFWLRQDO FRVWV ZKLOH ZKHQ FDOFXODWLQJ QHW UHWXUQV WKH SURYLVLRQDO
WUDQVDFWLRQDOFRVWVRIRIWKHWUDQVDFWLRQYDOXHZHUHLQFOXGHG
$OO WKH WHFKQLFDO WUDGLQJ VWUDWHJLHV ZHUH DSSOLHG RQ WKH LQVDPSOH GDWD ZKLFKZHUH GLYLGHG LQ  VXESHULRGV
7KHVHVXESHULRGWHVWVKDYHPXOWLSOHSXUSRVHV7KHDQDO\VLVRIWKHUHVXOWVLQGLIIHUHQWSHULRGVRIWLPHVKRXOGVKRZ
WKHFRQVLVWHQF\RIWUDGLQJUXOHV$VLWFDQEHQRWLFHGLQ7DEOHQRWDOOWUDGLQJVWUDWHJLHVVKRZWKHVDPHHIILFLHQF\
LQWKHVWXGLHGSHULRG,QWKHFDVHRI%HOH[WKHEHVWSHUIRUPLQJVWUDWHJLHVDUHWKHRQHVEDVHGRQ(0$HVSHFLDOO\
(0$DQG0$&',QDOPRVWDOO WKHFDVHV WKHVH VWUDWHJLHVEHDW WKHPDUNHWVLQFH WKH\SURYLGHDKLJKHUQHW
UHWXUQFRPSDUHGWRWKH%X\	+ROGVWUDWHJ\+RZHYHULQWKHFDVHRI&UREH[WKHVWUDWHJLHVVKRZQRVLJQLILFDQW
FRQVLVWHQF\ 7UDGLQJ VWUDWHJLHV EDVHG RQ VKRUWWHUP (0$V RXWSHUIRUPHG EHQFKPDUNV LQ WKUHH RXW RI IRXU VXE
SHULRGV'XH WR WKH KLJK WUDQVDFWLRQ FRVW WKHREWDLQHG QHW UHWXUQV DUHQHJDWLYH7KHRQO\ VWUDWHJ\ WKDW FDQ XQGHU
FHUWDLQ FRQGLWLRQV JDLQ SURILW LV (0$  +RZHYHU LQ WKH FDVH RI PDUNHW WXUEXOHQFH WKH SURSRVHG WUDGLQJ
VWUDWHJ\ FDQQRW EHDW WKHPDUNHW ,Q WKH FDVHRI62),;DQG%(7 WKHEHVW SHUIRUPLQJ VWUDWHJLHV DUH(0$
(0$DQG0$&'1HYHUWKHOHVVORVVHVGXHWRWUDQVDFWLRQFRVWVDUHYHU\KLJKDQGRQO\LQVHYHUDOFDVHVGLG
WKHSURSRVHGVWUDWHJLHVREWDLQVLJQLILFDQWO\KLJKHUQHWUHWXUQVFRPSDUHGWRWKHEHQFKPDUN+RZHYHULQQRQHRIWKH
FDVHVGLGWKHWUDGLQJVWUDWHJLHVEDVHGRQ56,SHUIRUPZHOO7KLVLVGXHWRWKHIDFWWKDWWKH56,WUDGLQJVWUDWHJLHVDUH
SURILWDEOHRQO\ LQQRQWUHQGLQJHQYLURQPHQWV :RQJHWDO7KXV LWFDQEHFRQFOXGHG WKDWRQ WKHSURSRVHG
PDUNHWVVRSKLVWLFDWHGWUDGLQJIROORZLQJVWUDWHJLHVFDQEHSURILWDEOH6LQFHWKLVLQGLFDWRU LVQRWVXLWDEOH IRUVHWWLQJ
WUDGLQJUXOHVLQWKLVDQDO\VLVLWZLOOQRWEHWHVWHGLQWKHRXWRIVDPSOHGDWDVHW
 
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7DEOH&XPXODWLYHUHWXUQVJHQHUDWHGE\WUDGLQJVWUDWHJLHVRQWKHLQVDPSOHGDWDVHW
,QGH[ &XUUHQF\ 7UDGLQJ
6WUDWHJ\
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5HWXUQVDUHQRWDGMXVWHGIRUWUDQVDFWLRQFRVWV
6RXUFH$XWKRUV¶FDOFXODWLRQ
7KHVHOHFWHGWHFKQLFDOWUDGLQJVWUDWHJLHVDQGVWUDWHJLHVEDVHGRQWKH/6690SUHGLFWLRQPRGHOZHUHERWKWHVWHG
LQWKHRXWRIVDPSOHSHULRG7KHUHVXOWVRIWKHWHVWHGWUDGLQJVWUDWHJLHVDUHSUHVHQWHGLQ7DEOH
$OORIWKHSURSRVHGWHFKQLFDOLQGLFDWRUVLQWKHFDVHRI%HOH[FRQWULEXWHWRWKHLQYHVWPHQWVWUDWHJ\RSWLPL]DWLRQ
+RZHYHUWKHSUHGLFWLRQSRZHURIWKH/6690PRGHORXWSHUIRUPHGWKHUHVXOWVREWDLQHGE\WKHWHFKQLFDODQDO\VLV
DQGGHVSLWHPRUHIUHTXHQWWUDGLQJHQDEOHGLQYHVWRUVWRJDLQSURILWVWKDWZHUHKLJKHUFRPSDUHGWRWKHEHVW
SHUIRUPLQJWHFKQLFDOWUDGLQJVWUDWHJ\
,Q WKH FDVH RI&UREH[ WKH/6690 WUDGLQJ VWUDWHJ\ZDV WKH RQO\ SURILWDEOH DOWHUQDWLYH IRU LQYHVWRUV LQ WKH
VWXGLHGSHULRGRI7KLVWUDGLQJVWUDWHJ\JHQHUDWHGDQHWUHWXUQZKLFKLVKLJKHUWKDQWKHRQHJHQHUDWHG
E\ WKH %X\ 	 +ROG VWUDWHJ\ 7KH WHFKQLFDO WUDGLQJ VWUDWHJLHV FRXOG QRW FDSWXUH WKH SDWWHUQV RI LQGH[ YDOXH
PRYHPHQWVDGHTXDWHO\DQGREYLRXVO\JHQHUDWHGIDOVHWUDGLQJVLJQDOVEHFDXVHDOOVWUDWHJLHVLQWKLVSHULRGUHFRUGHG
ORVVHV
,QWKHFDVHRILQYHVWPHQWLQ62),;DQG%(7PDUNHWLQGLFHVLQWKHVWXGLHGSHULRGQRQHRIWKHWUHQGIROORZLQJ
VWUDWHJLHV FRXOG EHDW WKHPDUNHW+RZHYHU WKH /6690 WUDGLQJ VWUDWHJLHV SURYLGH WKH KLJKHVW JURVV UHWXUQV IRU
62),;DQG IRU%(7KLJKHU WKDQPDUNHW UHWXUQV DIWHU WKH VXEWUDFWLRQRISURYLVLRQDO WUDQVDFWLRQ
FRVWVWKHFXPXODWLYHQHWUHWXUQVZHUHXQOLNHO\WREHRSWLPDOIRUVPDOODQGDFWLYHLQYHVWRUV
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1HYHUWKHOHVV LW LV LPSRUWDQW WR QRWH WKDW WUDQVDFWLRQDO FRVWV LQ WKLV VWXG\ DUH SURYLVLRQDO DQG WKDW FRXOG YDU\
GHSHQGLQJRQWKHVWRFNH[FKDQJHDQGWKHVL]HRIWKHRUGHU2QWKHPRUHGHYHORSHGVWRFNH[FKDQJHVWKHVHFRVWVDUH
XVXDOO\ORZHUDQGFRXOGEHDGGLWLRQDOO\GHFUHDVHGLQWKHFDVHRIODUJHLQYHVWRUV
7DEOH&XPXODWLYHUHWXUQVJHQHUDWHGE\WUDGLQJVWUDWHJLHVRQWKHRXWRIVDPSOHGDWDVHW
,QGH[ &XUUHQF\ 7UDGLQJ6WUDWHJ\ 1XPEHURIWUDGLQJGD\V 5HWXUQRQLQYHVWPHQW 1XPEHURIWUDGHV
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5HWXUQVDUHQRWDGMXVWHGIRUWUDQVDFWLRQFRVWV
6RXUFH$XWKRUV¶FDOFXODWLRQ
&RQFOXVLRQ
7KH DLP RI WKLV VWXG\ ZDV WR WHVW WKH SUHGLFWLRQ SRZHU DQG XVHIXOQHVV RI WHFKQLFDO DQDO\VLV DV D ZLGHO\
LPSOHPHQWHGPRGHOIRUWKHUHFRJQLWLRQDQGPRQLWRULQJRIWUHQGPRYHPHQWVLQILQDQFLDOPDUNHWVDQGDVDQLQSXWIRU
WKH/6690WUHQGSUHGLFWLRQPRGHO$QDO\VHVZHUHFRQGXFWHGRQWKHVPDOOHPHUJLQJPDUNHWVRI6RXWKHDVW(XURSH
7KHPRVWFRPPRQO\XVHGWHFKQLFDOLQGLFDWRUVZHUHLPSOHPHQWHGLQWKHSURFHVVRILQYHVWPHQWVWUDWHJ\RSWLPL]DWLRQ
DQG WHVWHG LQ GLIIHUHQW SHULRGV RI WLPH LQ RUGHU WR SURYH FRQVLVWHQF\ 7KH UHVXOWV VKRZHG WKDW D VLJQLILFDQW
FRQVLVWHQF\RIVSHFLILF WUDGLQJ LQGLFDWRUVFRXOGEDUHO\EHREWDLQHG LQ WKHVWXGLHGSHULRG+RZHYHU LQPRVWFDVHV
WHFKQLFDODQDO\VLVSURYHVWRKDYHDFHUWDLQOHYHORISUHGLFWLRQSRZHUWKDWFRXOGJDLQH[FHVVUHWXUQV
$V DQ LQSXW IRU WKH /6690 SUHGLFWLRQPRGHO (0$ DQG0$&' SURYH WR EH DFFHSWDEOH LQGLFDWRUV RI WUHQG
PRYHPHQWV7UDGLQJVWUDWHJLHVEDVHGRQ WKH/6690PRGHORXWSHUIRUPHGDOO WHFKQLFDO WUDGLQJVWUDWHJLHVDQG WKH
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EHQFKPDUN VWUDWHJ\ $OWKRXJK WKH QHW UHWXUQV XQGHU WKH DVVXPSWLRQ RI IL[HG WUDQVDFWLRQDO FRVWV RI  RI WKH
H[HFXWHGRUGHUYDOXHLQVRPHFDVHVZHUHXQOLNHO\WREHRSWLPDOIRUVPDOODQGDFWLYHLQYHVWRUVWKHREWDLQHGUHVXOWV
ZHUHHQFRXUDJLQJ)XWXUHZRUNVKRXOGIRFXVRQWKHVHOHFWLRQRIDGGLWLRQDOLQSXWYDULDEOHVIRUWKHSUHGLFWLRQPRGHO
LQ WKH FODVV RI WHFKQLFDO DQG IXQGDPHQWDO LQGLFDWRUV 3UHFLVLRQ LQ PRGHOLQJ VWRFN PDUNHW PRYHPHQWV FRXOG EH
REWDLQHGE\DGMXVWLQJWKHPRGHOSDUDPHWHUVE\PHDQVRIDPRUHVHQVLWLYHDQGFRPSUHKHQVLYHSDUDPHWHUVHWWLQJ
$GGLWLRQDO LPSURYHPHQWV RI WKH SURSRVHG SUHGLFWLRQPRGHO IRU WKH SXUSRVH RI WKH RSWLPL]DWLRQ RI LQYHVWPHQW
VWUDWHJLHV RQ WKH ILQDQFLDOPDUNHWV FRXOG EHPDGH E\ DOWHULQJPHFKDQLVP IRU JHQHUDWLQJ WUDGH VLJQDOV9RODWLOLW\
EDQGVFRXOGGHFUHDVHWKHQXPEHURIIDOVHVLJQDOVDGMXVWWKHIUHTXHQF\RIWUDGLQJDFFRUGLQJWRWKHFRQGLWLRQVRQWKH
PDUNHWVDQGFRQWULEXWHWRJDLQLQJH[FHVVSURILWV
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